Insulin stimulates spreading of skeletal muscle cells involving the activation of focal adhesion kinase, phosphatidylinositol 3-kinase and extracellular signal regulated kinases.
Insulin plays an important role in muscle cell survival and proliferation. However, there is no report showing the role of insulin in spreading of muscle cells. In the present report, we showed that insulin enhances muscle cell spreading concomitant with enhanced tyrosine phosphorylation of focal adhesion kinase (FAK) and paxillin. Moreover, insulin can stimulate the cell spreading even in presence of integrin alpha5 blockers although to a lesser extent as compared to control. Cell adhesion was not dependent on insulin and serum, and decreased in presence of integrin blockers. We found direct association of FAK with affinity purified insulin receptors using in vitro kinase assay. The increase in FAK tyrosine phosphorylation was associated with increase in its kinase activity and further supported by increased phosphotyrosine accumulation on focal adhesions and increased membrane localization of FAK after stimulation by insulin. Moreover, insulin-mediated muscle cell spreading was dependent upon phosphatidylinositol 3-kinase (PI 3-kinase) activity. PI 3-kinase activity was found to be associated with FAK and the FAK associated PI 3-kinase activity enhanced when cells were plated in presence of insulin. We also observed activation of MAP kinases, i.e., ERK-1/-2 during insulin mediated muscle cell spreading. In conclusion, FAK, PI 3-kinase, and MAP kinase are important components of pathway(s) that regulate insulin stimulated muscle cell spreading.